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INTRODUCTION
Soil modification is the alteration of soil index properties after the addition of additives such as lime and/or cement, while soil stabilization is the treatment of soils to improve its engineering properties that enable their strength, increase the CBR value, durability and become totally suitable for construction for a long term. Both techniques introduced many years ago and the main purpose to render the soils capable of meeting the requirements of the specific engineering projects [4] .
Soil stabilization technique using lime and/or cement is well established and was published by many researches [10] . Nowadays fly ash has the potential to offer as an alternative for soft subgrade improvement in road subgrade construction. There's an alternative which more sustainable, environmentally friendly and economical. Fly ash stabilization exhibit increased and enhanced both the unconfined compressive strength and the CBR values substantially as well as durability in terms of water resistance, swelling, shrinkage modulus of elasticity and has the potential to offer an alternative for soft subgrade improvement of highway construction [3, 7, 8] .
This paper deals with an experimental study to show the effectiveness of using WPSA as an additive to stabilize soft soil to improve the dry density and Atterberg limit properties.
MATERIAL

Banting Soft Soil
The grey colour of soft soil was collected in Sijangkang, Banting, Selangor, Malaysia. The samples were collected in bulk samples and in undisturbed samples using thin wall spoon tube sampler. The entire samples were wrapped with plastic after collection to maintain the moisture content. Meanwhile the undisturbed sample was preserved to maintain the original condition. All the samples were tested for physical and engineering properties accordance to BS 1377: Part 2: 1990 [2] . Table 1 shows the physical properties result of Banting soft soil. It shows that the Banting soft soil considered as fine grain soil with 50.26% of clay size and 49.73% silt size. Meanwhile the plastic limit and liquid limit are 22.63% and 68.24% respectively. Based on the results properties, the Banting soft soil samples classified as slightly sandy CLAY of intermediate plasticity. Referred to Table 2 for chemical composition result, it showed that Banting soft soil have a pozzolanic properties due to the high percentage composition of silicon dioxide (SiO 2 ), alumina oxide (Al 2 O 3 ) and iron oxide (Fe 2 O 3 ). 
Waste Paper Sludge Ash (WPSA)
WPSA was in powder form and considered as waste product from the combustion of wastepaper sludge in paper recycling factories was used as stabilizer for soft soil. These grey WPSA collected in bulk from Malaysia Newsprint Industries and has been tested for the physical properties accordance to BS 1377: Part 2: 1990 [2] . Table 3 shows the physical properties of WPSA. It considered as light materials due to the low value of specific gravity value about 1.65 and fine materials due to the 99% containing of fine sizes. Meanwhile Table 4 shows the chemical constituent of WPSA sample. Based on ASTM C618 [1] for classification of fly ash, the WPSA categorized as Type-C fly ash due to the total combination percentage composition for major constituent components such as silicon dioxide (SiO2), aluminina oxide (Al2O3) and iron oxide (Fe2O3) less than minimum of 50. Thus, the WPSA classified as higher of calcium fly ash with lime content (CaO) is 62.39%. This Class-C fly ash has self cementing characteristics which provide an inexpensive source of high quality soil stabilizing agent [5] . 
LABORATORIES TESTING
Several physical properties testing were conducted for Banting soft soil sample is particle size distribution, specific gravity, atterberg limit, moisture content, compaction characteristic and natural moisture content and compressive strength are carried out based on BS 1377:1990 [2] procedures. The compaction test in this study is to determine the dry density and optimum moisture content for unstabilized soil and stabilized soil with different WPSA percentage of 4%, 8%, 12%, 16%, and 10%. The two types of compaction were used in this are standard compaction and modified compaction based on BS 1377: Part 4:1990 [2] . Figure 4 shows the results of liquid limit (LL) and plastic limit (PL) on the effect of addition series percentage of WPSA into the soft soil. It showed that the liquid limit and plastic limit result slightly increases after addition series percentage of WPSA. It can be seen with higher WPSA percentage amounts the admixed soft soils behave like semi hard or hard solid bodies because of initial cementation bonds resulting in aggregation of soil particles and the composite nature of soft soil-WPSA cemented gel can hold more water than the natural state of clay. It also may be due to the pozzolanic reaction to absorb more water for binder reaction between additive and soil particles. This binder reaction cause structural changes to soil particles and influence the plastic limit of treated soil. Meanwhile plasticity index result showed decrement after addition of series percentage of WPSA. Previous study showed the decrement of plasticity index after mixing with additives are the indication of soil improvement [9, 6] . The results for standard compaction curve and modified compaction curve for stabilized soft soil with different percentage of WPSA and unstabilized soft soil shown in Figure 2 . It shows that the different compaction effort such as standard compaction and modified compaction was giving significant water content. Instead the higher the compaction force for modified exerted increasing dry weight and followed by decreasing moisture content. Table 3a shows the dry density result for different percentage of WPSA in soil specimens. In can be seen that the dry density result increase after addition 4% WPSA with soft soil for standard and modified compaction. However the dry density value drastically decreases for soft soil stabilize with 8% to 16% WPSA respectively for standard and modified compaction. However the modified compaction showed higher result for dry density compared to standard compaction due to the energy. Figure 3b shows the optimum moisture content result for different percentage of WPSA to stabilize soft soil on compaction characteristics. It clearly shows the increment of optimum moisture content with the increment percentage of WPSA for standard compaction and modified compaction. This increment due to the requirement of more water for sufficient lubricant to achieve the maximum dry density of stabilized soft soil. 
RESULTS AND DISCUSSION
CONCLUSIONS
A Based on laboratories studies on effective of using WPSA in soft soil stabilization, it can be concluded that Banting soft soil of slightly sandy CLAY of intermediate plasticity soils can be stabilized using WPSA. It can be seen the decrement of plasticity index for soft soil stabilized with WPSA. The decrements of plasticity indices are indicators of soil improvement. Instead, the dry density increase after soft soil stabilizes with 4% WPSA for standard and modified compaction. Meanwhile, the modified compaction effort were giving higher of dry density result and lower of optimum moisture content compared to standard compaction. Based on this study it shown, by using optimum of 4% of WPSA were giving significant in soft soil stabilization to improve the geotechnical properties of soft soil
